The cervical spine is a less common site for metastatic disease than is the thoracolumbar spine. Percutaneous vertebroplasty (PVP) in the cervical spine can be performed using an anteromedial or lateral approach. A 51-yearold woman with breast cancer had been experiencing severe weight-bearing neck pain for 2 months, even after undergoing radiation therapy. Imaging studies revealed an osteolytic compression fracture in the C7 vertebra. For performing PVP at C7 using the anteromedial approach, a needle was inserted from the left side of the patient's neck. The needle was advanced to the anterior 1/3 anterior 1/3 or 1/2 of the vertebral body by hammering, and approximately 2 ml of cement was injected. Immediately after the operation, the patient could move her neck without pain. In conclusion, PVP using an anterolateral approach may be an option for treating metastatic osteolytic vertebral lesions in the cervical spine for alleviating intractable axial neck pain. ( 
Bone is the most frequent metastatic location for breast cancer; however, the occurrence of a single cervical metastasis in breast cancer is rare. The cervical spine is a lesser common site of metastatic disease (10%) than is the thoracic or lumbar spine (70% or 20%, respectively). Approximately 50% of spinal metastases arise from 1 of 3 primary types of cancer: breast, lung, or prostate [1] .
Percutaneous vertebroplasty (PVP) is performed using a transpedicular or extrapedicular approach in the thoracic or lumbar spine; however, it can be performed using an anterolateral or posterolateral approach in the cervical spine. Pain specialists are accustomed to using the same anteromedial approach for the cervical discogram or percutaneous endoscopic cervical discectomy. A right-handed operator pushing the tracheo-esophageal complex toward the opposite side with the left index and middle fingers and then inserts these fingers inside towards the front of the vertebral body [2] .
We have previously reported a case of PVP at C2 using an anterolateral approach [3] ; however, there are few reported cases of PVPs performed in metastatic C3-C7 vertebrae because of their limited weight-bearing nature and the rarity of a single metastatic cervical vertebral body [4] . Herein we report a successful case of PVP at C7 using the anterolateral approach for the treatment of painful metastasis.
Case Report
A 51-year-old woman with breast cancer had been experiencing severe neck pain for 2 months. She felt severe weightbearing pain in her neck, and occasionally radiating to her entire right arm, even after undergoing radiation therapy. Imaging studies revealed an osteolytic compression fracture in the C7 vertebra (Fig. 1) .
The patient refused to undergo open corpectomy with fusion; therefore, we decided to perform PVP at C7. Permission for a clinical trial was granted by the Institutional Review Board from the hospital, and informed consent about potential complications, including nerve injury, bleeding, tracheoesophageal injury, wound infection, and embolism, was obtained from the patient. The patient received 1 g of cefazolin intravenously 30 min before the operation. The procedure was performed under conscious sedation with basic monitoring such as electrocardiography, pulse oximetry, and noninvasive monitoring of blood pressure. The patient was placed in the supine position on a radiolucent table with an inflatable, adjustable pillow placed behind her neck. After aseptic draping, local anesthesia was provided with a 5 ml of 1% lidocaine and intravenous analgesia with 30 mg of ketorolac and 100 μg of fentanyl.
A right-handed operator pushed tracheo-esophageal complex toward the opposite side with the left index and middle fingers; subsequently the operator inserted these fingers inside towards the front of the vertebral body [2] . An additional 2 ml of 1% lidocaine was administered on the anterior longitudinal ligament and periosteum of the anterior C7 vertebral body. A 13 gauge, 10 cm long bone biopsy needle was inserted into the left side of the patient's neck. The needle was advanced into the anterior 1/3 anterior 1/3 or 1/2 of the vertebral body by hammering, which was necessary because of the hardness of the cortex of the vertebral body. After confirming needle placement and ensuring that no contrast medium was leaking into the vessels or epidural space, 2 ml of cement was injected (Fig. 2) .
Immediately after the operation, the patient could stand and sit without neck pain. There were no complications, such as bleeding, vagus nerve injury, tracheo-esophageal injury, cement leakage or embolism. Fortunately, no evidence of new metastases was found and her neck pain was gone completely during the 6 month follow-up.
Discussion
From a superior view of the transverse section of through the neck at the level of the C7 vertebra, distinct anterior and posterior components can be identified. The anterior portion is surrounded by the cervical fascia, which consists of the pretracheal, superficial, and prevertebral layers. A visceral fascia encloses the tracheo-esophageal complex and left and right thyroid glands. The right and left carotid sheathes enclose the common carotid artery, internal jugular vein, and vagus nerve. The posterior portion is surrounded by the nuchal fascia, which consists of the superficial and deep layers. Performing PVPs in the cervical vertebrae is usually done via an anterolateral approach; however, PVPs in the thoracic or lumbar vertebrae is commonly used via a transpedicular approach. It is necessary to confirm that the needle does not penetrate major anatomical structures, such as the tracheoesophageal complex, carotid artery, internal jugular vein, or vagus nerve. To avoid serious complications of penetrating the above major organs, a right-handed operator pushed tracheoesophageal complex toward the opposite side with the left index and middle fingers. Subsequently, the operator inserts these fingers inside towards the front of the vertebral body while feeling the pulsation of the carotid artery with the radial side of the abducted index finger. And then, the needle must be placed between the fingers. After the needle contacts the anterior vertebral body via the anterior longitudinal ligament, anchoring the needle by hammering is a challenging procedure owing to the hardness of the cortex. However, after the needle penetrates the cortex, further advancement of the needle to the targeted anterior 1/3 or 1/2 of the vertebral body, depending on the shape of the fracture, is feasible without hammering.
Recently, a useful case review article has reported a relative large number of PVP cases in the cervical spine. This article reviewed 35 cases of PVP performed at C1 and C2 using the transoral approach, and 35 cases of PVP performed from C3 to C7 using the anterolateral or posterolateral approach among 62 patients. PVP eligibility criteria in these studies included: (1) vertebral fracture resulting from osteolytic metastasis in the cervical spine with integrity of the posterior vertebral wall; (2) severe debilitating pain or loss of mobility that could not be relieved by appropriate oncologic or medical therapy; (3) failed radiation therapy or chemotherapy with a life expectancy of between 3 and 6 months; (4) and/or the presence of comorbidities contraindicating surgery [5] . Painful metastatic lytic lesions of the cervical spine could be also treated by percutaneous anterolateral balloon kyphoplasty in case of disruption of the posterior vertebral wall [4, 6] .
The spinal column is the most common location among osseous sites for metastatic deposits. Spinal involvement may occur in up to 40% of patients with cancer. However, spinal cord compression from epidural metastases occurs in only 5-10% of cancer patients. The posterior body of the vertebral body is usually involved first, with subsequently involvement of the anterior body, lamina, and pedicles [1] .
Generally, excisional surgery is only performed for patients with an estimated life expectancy of greater than 3 months [1] . In an effort to more accurately predict survival, Tokuhashi et al. [7] proposed a preoperative prognostic scoring system. According to their scoring system, the patient received a total score of 15 (general condition, 2; number of extraspinal bone metastases foci, 2; number of metastases in the vertebral body, 2; metastases to the major internal organs, 2; primary site of the cancer, 5; and palsy, 2) had an average survival of 12 months or more. PVP using polymethylmethacrylate (PMMA), although considered a palliative treatment, has a potential ability of the exothermic effect during polymerization, which may contribute to tumor necrosis and reduction in tumor volume. When unpolymerized, PMMA is a strong cytotoxic agent with destructive activity against neoplastic cells [8] .
In conclusion, we report a successful case of PVP at C7 using the anterolateral approach for the treatment of painful metastasis under local anesthesia and intravenous analgesia without complications. However, continuous follow-up is required for detecting recurrence at the same site, invasion of different level of the spine, or extraspinal metastases.
